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1. Project Management (Group A) 

1.1 Project/Task Organization (A4) 

This section presents the organization structure and lines of communication that will be 
followed to implement the application field sampling and analysis activities presented in 
this Dairy Facility Application Field Management Plan (AFMP).  

The D & A Dairy, LLC (also known as D&A Dairy L.L.C.), George DeRuyter & Son 
Dairy, L.L.C., and George & Margaret, L.L.C (together the “GD&S Dairy”) have retained 

ARCADIS U.S., Inc. (ARCADIS) to develop and implement the AFMP. This AFMP has 
been developed in accordance with requirements identified in Section III.F of the 
Statement of Work (SOW) (Appendix B of Administrative Order on Consent (AOC) 

SDWA-10-2013-0080). The AFMP was prepared in accordance with “Guidance for 
Quality Assurance Project Plans (QAPP) (QA/G-5)” (EPA 2002) and “EPA 
Requirements for Quality Assurance Project Plans (EPA QA/R-5) (EPA 2001, reissued 

May 2006). To ensure usability, completeness, and compliance with U.S. 
Environmental Protection Agency (EPA) guidance, plan elements are designated 
throughout this document by EPA guidance-defined groups, identified by numbers in 

parentheses next to headings and titles (e.g., A1, A2).  

In addition to the above guidance, data quality objectives (DQOs) were developed 

using the requirements included in the SOW and in accordance with the “Guidance on 
Systematic Planning Using the Data Quality Objectives Process (QA/G-4)” (EPA 2006). 
The results of application field sampling will be used to guide nutrient application 

practices as presented in Appendix A. 

The project organization and lines of authority and communication are illustrated 

schematically on Figure 1. 

The Project Coordinator (PC) will be responsible for the implementation of activities 

identified in the AFMP and will maintain communication with the EPA PC as required to 
communicate progress and resolve issues that may arise during the implementation of 
the AFMP, if necessary. The PC has overall authority over the project team and 

implementation of the AFMP.  ARCADIS personnel will be present in the field for all 
sampling events conducted under this AFMP.  Only ARCADIS personnel will be 
conducting sampling collection. 
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The project chemist and Quality Assurance Manager (QAM) will assist in the 

development and review of project planning documents, evaluation of data, and 
preparation of deliverables.  

Laboratory analysis of project samples will be performed by Soiltest Farm Consultants, 
Inc. (Soiltest) located at 2925 Driggs Drive, Moses Lake, Washington, 509.765-1622. 
Soiltest is a state of Washington-certified analytical laboratory and a North American 

Proficiency Testing (NAPT)-accredited laboratory.  

The Site Safety Coordinator/Sampling Team Leader (SSC/STL) will lead the project 

sampling team. The sampling team will implement the AFMP and Health and Safety 
Plan (HSP). 

The PC, project chemist, and QAM will develop appropriate corrective actions to 
address any potential quality assurance issues or deficiencies that may occur. 
Corrective actions will be communicated to the EPA PC and will be implemented and 

documented by the STL or laboratory, as required. 

1.2 Problem Definition/Background (A5) 

1.2.1 Purpose 

This document defines the actions and obligations in the management of application 
fields as required under Section III.F of the AOC SOW. The activities and procedures 
outlined in this document are presented with the goal of reducing the amount of nitrates 

within the application fields subsoil; these nitrates may potentially leach to the surficial 
aquifer beneath the GD&S Dairy. Table 1 presents a summary of the application fields 
associated with the GD&S Dairy that will be sampled as part of this AFMP. Figures 2 

and 3 present the locations of application fields. This AFMP was developed to 
document the type, quantity, and quality of data needed to meet project objectives and 
support key decisions, and describes the methods for collecting and assessing data. 

1.2.2 Problem Statement 

Pursuant to Section III.E of the AOC SOW, the objectives of the AFMP are to provide 
information allowing for effective nutrient management at the application fields so as to 
reduce the potential for migration of nitrates from application field soils to the 

underlying surficial aquifer through the following: 
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Accuracy is a measure of the overall agreement of a measurement to a known value. 

It includes a combination of random error (precision) and systematic error (bias) 
components of both sampling and analytical operations. 

Representativeness is a qualitative term that expresses the degree to which data 
accurately and precisely represent a characteristic of a population, parameter 
variations at a sampling point, a process conditions, or an environmental condition. 

Comparability is a qualitative term that expresses the measure of confidence that one 
data set can be compared to another and can be combined for the decision to be 

made. 

Completeness is a measure of the amount of valid data needed to be obtained from a 

measurement system. 

Precision, accuracy, and completeness criteria are shown in Table 3. 

1.5 Special Training/Certification (A8) 

All personnel working on the project site will be trained in health and safety in 
accordance with the Health and Safety Plan (HSP). All personnel will comply with the 
requirements included in the HSP regarding site-specific hazards and conditions. 

Training requirements, documentation, and tracking are included in the HSP. 

The laboratory performing analysis of application field samples is Soiltest Farm 

Consultants, Inc. (Soiltest) of Moses Lake, Washington. Section III.A.3.a. of the AOC 
SOW requires laboratories analyzing application field samples to be accredited by the 
state of Washington, National Environmental Laboratory Accreditation Program 

(NELAP) or equivalent as determined by EPA. Additionally, Section III.F.1.b.(5) of the 
SOW requires the testing laboratory be accredited through the North American 
Proficiency Testing (NAPT) program. Soiltest will comply with the requirements for 

analytical laboratories described in Section III.A.3.a. and Section III.F.1.b.(5) of the 
AOC SOW. Soiltest’s certifications are included in Appendix C. Additional verification of 
Soiltest’s NAPT certification and participation in the NAPT Performance Assessment 

Program (PAP) can be found at http://www.naptprogram.org/pap/labs.  
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1.6 Documents and Records (A9) 

All field activities will be documented in field notebooks and the appropriate field forms 
included in Appendix D. Field documentation may include, but is not limited to: 

 Soil Sampling Form 
 Chain-of-Custody Form 

 Daily Field Activities Record 

All field team-generated documentation will be compiled and submitted to the STL and 

PC for distribution, inclusion in the project records, and use in subsequent reporting. 

Laboratory documentation will be provided in accordance with the methods and 

protocols discussed in Section 4 of this AFMP. Laboratory analytical data will be 
distributed to the PC. The PC will distribute the data to the EPA, project team 
members, and others as required. 

2. Data Generation and Acquisition (Group B) 

Considering the primary objective of the project (as detailed in Section 1.2.2), a field 
activity and sampling strategy has been designed to ensure that all information, sample 
collection, analytical data and resulting decisions are technically sound, scientifically 

valid, and properly administered. 

2.1 Sampling Design (Experimental Design) (B1) 

The objectives of the project will be accomplished by sampling soils in application 
fields. Application fields are those fields located within the Dairy Facility boundaries 

(Figures 2 and 3) on which the Dairy Facility applies solid or liquid animal waste and/or 
synthetic fertilizer. In addition, samples of manure liquids and solids will be collected 
from the Dairy Facility. Liquid and solid manure samples will be collected twice per 

year. Samples will be taken each spring and fall just prior to or at the same time as soil 
sampling to evaluate nutrient content. 

2.1.1 Sampling Design Rationale 

Representative samples will be collected from a Sampling Unit (SU). A SU may 

correspond to a particular application field or, at the discretion of GD&S Dairy in 
consultation with a certified nutrient management planner, agronomist, or soil scientist, 
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application fields may be subdivided into Management Units. Such a subdivision would 

only occur if a portion of the SU indicated elevated nutrient levels relative to the rest of 
the SU. Thus subdivision would allow for proper management of the smaller area (e.g., 
Management Unit) without affecting the balance of the field. Any further subdivision of 

SU’s into smaller Management Units will require approval from the EPA prior to 
implementation. The SUs for Liberty Dairy were determined from evaluating the 
following: 

 Current Nutrient Management Plan management units 
 Field cropping history 

 Evaluation of the most recent soil samples 
 Soil series and topography 
 Irrigation system types and capabilities 

The collection and analysis of application field samples will be utilized to monitor 
mobile and non-mobile nutrients within the upper portion of the soil column. The results 

will be used to determine agronomic application rates of solid or liquid manure and/or 
synthetic fertilizer required to grow a healthy crop while limiting the amount of mobile 
nutrients that may potentially migrate to groundwater. The following methodologies and 

procedures will guide sampling activities. Table 1 presents a summary of the SUs. 

2.1.2 Sample Strategy and Design 

This section presents an overview of the sampling strategy and design that will be used 
to collect application field samples for laboratory analysis. Laboratory analysis will 

include measurements of ammonium, nitrate, phosphorus, potassium, pH, electrical 
conductivity, and soil organic matter. Section 2.2 presents a detailed description of the 
sampling methodology that will be employed to collect samples. 

Representative samples or field composites will be collected from specific intervals at 
each of the SUs (Soil Sampling, U of I Coop Ext Bulletin 704). Subsample intervals will 

taken at 0 to 12 inches, 12 to 24 inches, and 24 to 36 inches (36 inch interval for fall 
post-harvest only). A representative field composite will be taken twice annually 
representative of spring pre-planting and fall post-harvest conditions. The fall post-

harvest field composite samples are designated for the purpose of evaluating the 
concentration of soil nitrates below the effective crop rooting zone. The number of 
subsamples in each SU will correspond to the size of the SU as follows:   

 SUs from 10-25 acres will have no fewer than 20 subsamples 
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 SUs from 25-50 acres will have no fewer than 25 subsamples 

 SUs greater than 50 acres will have no fewer than 30 subsamples 

2.1.3 Sample Types, Locations, and Frequencies 

Subsample locations within the SU will be taken in a random method (zig-zag or 
meander) to thoroughly represent the SU. Representative field composites will be 

taken twice annually both as a spring pre-plant and also as a fall post-harvest. 
Subsample intervals will include 12 inches, 24 inches, and 36 inches (36 inch interval 
for fall post-harvest only). At any sampling location where soil is difficult to dig through, 

documentation will be provided to EPA that shows that at least three hand tools 
designed for digging through hard soils were employed in an effort to reach the 
required sample depth. All sample locations will be recorded with a hand-held GPS so 

that subsequent samples may be taken in the same general area during later sampling 
events. 

2.1.4 Manure Samples 

Within six months and twelve months of the Effective Date and within a month of the 

anniversaries of those dates for eight years, the Dairy Facility will collect samples of 
manure liquid and solids twice each year.  

2.2 Sampling Methods (B2) 

This section presents the sampling methodology for the collection of application field 

samples. Application field sampling activities will be conducted by field teams 
comprised of two ARCADIS field staff. Soil sampling procedures are presented in the 
SOPs entitled Surface and Subsurface Soil Using Manual Methods (Appendix E) and 

Compositing or Homogenizing Samples (Appendix F). 

2.2.1 Application Field Sample Collection 

Application field samples will be collected with a 36- to 54-inch, open-faced soil 
sampling tube with 12-inch incremental markings or, as needed, a graduated hydraulic 

sampler or soil auger. Field composite samples for each SU and for each depth (e.g., 
12 inches, 24 inches, and 36 inches [36 inch interval for fall post-harvest only]) will be 
screened to remove organic debris and large rocks and thoroughly mixed in a clean 

bucket. Subsamples will be of consistent volume and not less than 30 grams 
(approximately 1 ounce). Samples will be transferred to a labeled can or bag of known 
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volume. Samples will be placed into a cooler packed with ice packs or dry ice so that 

they are not touching the ice directly and kept at a cool temperature until they can be 
further processed.  

2.2.2 Liquid Manure Sample Collection 

Liquid manure samples will be collected from within the pumping zone of the lagoon or 

lagoons that will be used for application (or from several locations within the lagoon to 
represent the lagoon as best as possible) and sent to SoilTest for analysis.  A minimum 
of 1 pint of sample volume will be collected.  Designated unused plastic containers will 

be used with lids that seal for leak-free transport. 

2.2.3 Solid Manure Sample Collection 

Solid manure samples will be taken from several locations from within the source pile 
or piles and mixed, screened for deleterious materials, and placed in a non-used 

plastic bag (possibly 1 gallon in size) filled half way and secured to limit leakage in 
transport. On the same day as sample collection, the sample will be transported to 
AgriManagement’s office and placed in an oven at 40 C for drying overnight to 

minimize any further changes that may occur in further storage, shipping and handling. 
The dried sample will be shipped in an insulated box with ice packs and shipped to 
SoilTest for analysis. 

2.2.4 Sampling Equipment Decontamination 

Decontamination of sampling equipment will follow the procedures presented in the 
SOP entitled Field Equipment Decontamination (Appendix G). 

2.3 Sample Handling and Custody (B3) 

This section describes sample management and documentation procedures that will 

be followed during application field sampling to ensure that samples keep their original 
condition during sample collection, transportation, storage, and analysis. All sample 
control and chain-of-custody procedures will follow the SOP entitled Chain-of-Custody, 

Handling, Packing and Shipping (Appendix H) except where noted. 
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2.3.1   Sample Labeling Methodology 

All samples collected for laboratory analysis will be assigned a unique sample number 
and will include samples, field duplicates, and field blanks using the nomenclature 

system described in this section. Sample identification for well samples, duplicates, and 
field blanks will be as follows: 

Field composite sample  GD-SU##-‘depth interval’-‘season’ 
Field duplicate    GD-SU##-‘depth interval’-“D” 
Field blank    GD-SU##-‘depth interval’ “B” 

where “GD” designates GD&S Dairy; ‘depth’ is designated by A (12 inches), B (24 
inches), or C (36 inches; ‘season’ is designated by S (spring pre-planting) or F (fall 

post-harvest). One field duplicate sample will be collected for every 20 samples. 

For example, sample no. GD-SU03-B-S would refer to a field composite sample 

collected from GD&S Dairy, SU no. 3, 24-inch depth interval during the spring (pre-
planting).  

Each sample collected in the field will be labeled for future identification. Sample labels 
will be filled out as completely as possible by a member of the sampling team prior to 
the start of the day’s field sampling activities. The date, time, sampler’s signature, and 

the last field of the sample identification number should not be completed until the 
sample is actually collected. All sample labels will be filled out using waterproof ink. At 
a minimum, each label will contain the following information: 

 Sampler’s initials 
 Sampler’s company affiliation  
 Site location  
 Sample identification number  
 Date and time of sample collection  
 Analyses required  
 Sample matrix 
 Sampler’s signature. 

 

2.3.2   Sample Chain-of-Custody 

Sample designation, sampling time and date, sampling personnel, and analyses will 

also be recorded on the field records, sample labels, and chains of custody. The 
purpose of the chain-of-custody is to ensure that the possession of samples is 
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traceable from the time of sample collection until the samples are analyzed. A sample 

is considered to be in custody when: 

 It is in your possession. 

 It is in your view, after being in your possession. 
 It was in your possession and then you secured it. 
 It is in a designated secure area that has restricted access. 

To ensure proper control of samples in the field, it is important that as few people as 
possible handle the samples. The field sampler is the primary person responsible for 

the care and custody of samples until they are transferred or shipped. The PC and STL 
will determine if proper custody procedures have been followed during field activities 
and, if deficiencies are found, will determine if additional sample collection is 

warranted. 

All samples will be accompanied by a chain-of-custody record. When custody of 

samples is transferred, the individuals relinquishing and receiving the samples will sign 
and date the chain-of-custody record. The chain-of-custody record documents custody 
transfer from the sampler, often through another agent (shipping/transport company), 

to the laboratory sample custodian. 

Prior to shipment, samples will be packaged properly and a chain-of-custody record will 

accompany each shipping container. All shipping containers will be sealed with custody 
seals for shipment/transport to the laboratory. Custody seals will be placed in a manner 
that will indicate if the container has been opened during shipment. Courier names and 

other pertinent information will be documented on the chain-of-custody record. All 
shipments will be accompanied by the chain-of-custody record that identifies the 
contents of the shipment. The original and one copy will be included in the shipment, 

an additional copy will be retained by the sampler and provided to the PC. All shipping 
documentation (e.g., freight bills) will be retained as part of the chain-of-custody 
documentation by the PC. 

The samples collected for laboratory analysis will be received by Ms Kay Duvall or her 
designee at Soiltest located at 2925 Driggs Drive, Moses Lake, Washington. Because 

of the 48-hour holding time for nitrate analysis by Western Coordinating Committee 
(WCC) S-3.10, samples will be shipped using an overnight delivery service each day 
(Monday through Thursday). Ice will be added to the samples during shipment to 

garuntee that the samples are head at ≤ 4°C.  Samples cannot reasonably be kept at -
20°C, therefore an indefinite holding time cannot be achieved during shipment of 
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samples. Soiltest will analyze the samples immediately upon receipt to ensure holding 

time compliance. 

Upon arrival at the laboratory, the Soiltest sample custodian will accept custody of the 

samples from the carrier and enter information about the shipment into a sample 
receipt log that will include the initials of the person delivering the package and the 
status of custody seals on the containers. The sample custodian will log in the samples 

following the laboratory standard operating procedure. Following sample analysis, the 
unused portions of all samples will be disposed of by Soiltest in accordance with their 
laboratory SOP. 

2.3.3   Field Logbooks and Field Sampling Forms 

In addition to the chain-of-custody documentation described above, field log books and 
field sampling forms will be completed to document daily activities and observations. 
Field sampling forms will be completed at each SU and will indicate if samples are 

collected, sample numbers, duplicate samples, and other pertinent information 
including significant events and observations that occur during sampling activities.  

Data entry for sample collection, field measurements, and field equipment will follow 
the approach provided in the Field Log Book Entries SOP (Appendix I). Sufficient 
information will be noted in the field log books and on field sampling forms to enable 

participants to reconstruct events that occurred and to refresh the memory of field 
personnel if needed. Original copies of all field log books, field forms, and chain-of-
custody documents will be retained by the PC in the project files. 

2.4 Analytical Methods (B4) 

2.4.1 Application Field Samples 

Application field samples will be analyzed for the following analytes and methods: 

 Ammonium – Western Coordinating Committee (WCC) S-3.50 
 Nitrate (as Nitrogen) – WCC S-3.10 

 Phosphorus - WCC S-4.10 (Olsen P) 
 Potassium – WCC S-5.10 
 pH - WCC S-2.20 

 Electrical conductivity – WCC S-2.20 
 Soil organic matter - WCC S-9.10 
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Table 3 presents the analytes, method, container, preservation method, and holding 

times for the application field samples.  

2.4.2 Liquid Manure Samples 

Liquid manure samples will be analyzed for the following analytes and methods: 

 Ammonium – Western Coordinating Committee (WCC) S-3.50 
 Total nitrogen – WCC P-4.20 
 Phosphorus - WCC P-4.20 

 Potassium P-4.20 
 Percent solids B-1.10 

Additional tests may be taken for agronomic evaluation. (i.e., carbon, salts, bases, 
micros, etc). Samples will be kept in a cooler and shipped the same day of collection in 
an insulated box with ice packs. If same day shipping is not feasible, then the samples 

will be refrigerated until shipped as defined above. 

2.4.3 Solid Manure Samples 

Solid manure samples will be analyzed for the following analytes and methods: 

 Ammonium – Western Coordinating Committee (WCC) S-3.50 
 Total nitrogen – WCC P-4.20 
 Phosphorus - WCC P-4.20 

 Potassium P-4.20 
 Percent solids B-1.10 

Additional tests may be taken for agronomic evaluation. (i.e., carbon, salts, bases, 
micros, etc). Samples will be kept in a cooler and shipped the same day of collection in 
an insulated box with ice packs. If same day shipping is not feasible, then the samples 

will be refrigerated until shipped as defined above. 

2.5 Quality Control (B5) 

This section presents the field and laboratory quality control (QC) requirements for 
application field samples. 
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2.5.1 Field Quality Control Samples 

Application field sampling includes the collection of field QC samples including field 
duplicates and field blanks. The field duplicate samples will be collected immediately 

following collection of target samples using the same collection procedures. Field 
duplicate samples will be collected at a frequency of one in every 20 samples. A field 
blank QC sample will be prepared by the sampling team at the beginning of each 

sampling day by filling a sample bottle with laboratory supplied deionized water. The 
field blank will remain in the sample container throughout the day. Field blanks will be 
prepared for each sample container and will be sent to the laboratory for analysis. 

2.5.2 Laboratory Quality Control Procedures 

Laboratory QC procedures include the following: 

 Laboratory blank measurements at a minimum 5 percent or one per batch 

frequency 
 Accuracy and precision measurements at a minimum of one in 20 or one per 

set 

 Data reduction and reporting according to the specified methodology  
 Laboratory documentation according to the specified methodology and 

laboratory SOP requirements. 

2.6 Instrument/Equipment Testing, Inspection, and Maintenance (B6) 

Instrument maintenance logbooks will be maintained in the laboratory at all times and 
will include a schedule of maintenance as well as a complete history of past 
maintenance for equipment used for the analysis of application field samples. 

2.7 Instrument/Equipment Calibration and Frequency (B7) 

The analytical laboratory will follow all calibration procedures and frequencies specified 
in by the methods listed in Section 2.4. The calibration and frequency will following the 
applicable procedures and method presented in the Quality Assurance Manual, which 

is maintained by the laboratory.  
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2.8 Inspection/Acceptance of Supplies and Consumable (B8) 

Supplies and consumables will be inspected upon receipt. All sample jars used for the 
collection of laboratory analysis samples will be provided by the laboratory and will be 

new and certified clean. Field sampling team members will make note of the 
information on the certificate of analysis that accompanies sample containers to ensure 
that they meet the specifications and guidance for contaminant-free sample containers. 

Any discrepancies will be brought immediately to the attention of the STL. 

2.9 Non-direct Measurements (B9) 

No pre-existing data will be used to make decisions in support of the application field 
sampling. All data used to support decision-making will be collected during the 

application field sampling. 

2.10   Data Management (B10) 

All field data collected during the application field sampling will be recorded on field 
forms. Pertinent information will be transferred to an Excel spreadsheet or similar 

electronic data management tool.  

The analytical data obtained from the laboratory will be maintained in an electronic 

data management tool. All data will undergo review and validation as described in 
Section 4. 

In addition, the data provided to the EPA will be in accordance with the procedures 
presented in “EPA Region 10 Monitoring and Analytical Data Deliverables Data 
Submission Process for Water Quality Exchange (WQX) Compatible Deliverables for 

Yakima Dairies (Docket No. SDWA-10-2013-0080), and “EPA Region 10 Geographic 
Information System Data Deliverable Guidance for Yakima Dairies (Docket No. SDWA-
10-2013-0080). These documents are presented in Appendix J. 

Data submitted to the EPA will be provided in the requested format which will be 
consistent with the examples provided by the EPA to ARCADIS. An example of the 

required file format was provided to ARCADIS in EPA file R10WQXEDD.zip. 
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3. Assessment and Oversight (Group C) 

3.1 Assessments and Response Actions (C1) 

The PC, QAM, and project chemist will monitor the performance of the QA procedures 
presented in this AFMP. The PC has the ultimate responsibility for implementation of 
this AFMP. If problems arise, or if directed by the PC, the QAM will conduct a field audit 

for the purpose of evaluating compliance with the guidance presented in this AFMP. 

Laboratory analysis of samples collected during the Application Field Sampling will be 

conducted by Soiltest. Through their contracts(s) with Soiltest, the Dairy will require 
Soiltest to comply with methods listed in Section 2.4 of this AFMP and internal SOPs 
for sample analyses; QC; and instrument testing, inspection, maintenance, and 

calibration. If deficiencies are noted, Soiltest will notify the PC. If such cases occur, the 
PC will notify the EPA PC and corrective action procedures will be implemented.  

3.2 Reports to Management (C2) 

3.2.1 Dairy Facility Application Field Reports 

Reporting is a necessary part of the project in order to assess progress and keep EPA 
informed of project activities. Dairy Facility Application Field Reports will be prepared 

for each application field sampling event and will be submitted to EPA within 60 days of 
collecting the last sample of each sampling event. Dairy Facility Application Field 
Reports will include the data generated during each sampling event, a summary of 

data quality, data quality control and quality assurance activities, corrective action 
taken for any significant activity, and project status as related to activity timelines.  

3.2.2 Analytical Data Reporting 

The analytical laboratory, Soiltest, will submit sufficient laboratory documentation such 

that sample results are traceable to the field samples, and the analytical data can be 
verified and validated by an independent third-party review. Preliminary and validated 
data reports will be provided by the laboratory to the PC. The PC, QAM, and project 

chemist will review the data reports from the laboratory and will evaluate the data 
validation and usability as described in Section 4. Validated data, the validation report, 
and associated raw data will be submitted to EPA in accordance with the AOC. 
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The validated data, the data validation report, and the associated laboratory data will 

be submitted to the EPA in accordance with the AOC. 

4. Data Validation and Usability (Group D) 

4.1 Data Review, Verification, and Validation (D1) 

Data verification will be conducted by the laboratory prior to submission to the PC. Data 
review, validation, and verification performed by the laboratory will comply with EPA 
requirements and laboratory SOPs for the methods specified in Section 2.4 of this 

AFMP. 

4.2 Verification and Validation Methods (D2) 

Prior to submitting the analytical samples to the laboratory, the sampling team leader or 
a designate will review the field notes and chain of custody for accuracy and 

completeness. The notes will be reviewed for appropriate documentation of the field 
work pertinent activities, including verifying complete residential information. The chain 
of custodies will be reviewed for appropriate sample nomenclature and selected 

analysis. 

The analytical data generated shall be reduced, verified, and reported by the laboratory 

according to the methods listed in Section 2.4 above. Data verification will be 
performed by the laboratory for all analyses prior to the release of the data to 
ARCADIS. The laboratory will archive the analytical data in their own laboratory data 

management system. In addition, the project chemist will validate laboratory data upon 
receipt. 

4.2.1 Validation 

An ARCADIS chemist will validate laboratory data upon receipt. The chemist will 

perform a Level II validation consistent with the National Functional Guidelines (EPA 
2010). The checklist to be used in the validation process is presented in Table 4. 

4.3 Reconciliation with User Requirements (D3) 

Analytical data results obtained during the Application Field Sampling will be reconciled 

with precision, accuracy, and completeness criteria shown in Table 3.  
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Table 1
Application Field Summary Table

George DeRuyter & Son Dairy, Yakima County, Washington

Sampling
 Unit Designation

Related Application 
Field

Size 
(Acres)

Number of 
Subsamples Per 

Target Depth
Irrigation 

Type
Application 

Method
Rationale 

for Sampling Unit (SU) Definition
Pre Plant Post Harvest Pre Plant Post Harvest

GD-SU-1 Application Field 'North 
20' 17.8 0 to 12 in,

12 to 24 in

0 to 12 in,
12 to 24 in,
24 to 36 in

20 2 3 Wheel line Tanker Source of application, irrigation type, consistent soils, consistent 
topography, no defined sensitive areas

GD-SU-2 Application Field 'North 
100' 99.1 0 to 12 in,

12 to 24 in

0 to 12 in,
12 to 24 in,
24 to 36 in

30 2 3 Wheel line Tanker Source of application, irrigation type, consistent soils, consistent 
topography, no defined sensitive areas

GD-SU-3 Application Field 
'Heifers' 28.4 0 to 12 in,

12 to 24 in

0 to 12 in,
12 to 24 in,
24 to 36 in

25 2 3 Wheel line Tanker Source of application, irrigation type, consistent soils, consistent 
topography, no defined sensitive areas, current NMP designation

GD-SU-4 Application Field 'GDR 
01' 135.6 0 to 12 in,

12 to 24 in

0 to 12 in,
12 to 24 in,
24 to 36 in

30 2 3 Center pivot Center pivot Source of application, irrigation type, consistent soils, consistent 
topography, no defined sensitive areas

GD-SU-5 Application Field 'GDR 
02' 100.6 0 to 12 in,

12 to 24 in

0 to 12 in,
12 to 24 in,
24 to 36 in

30 2 3 Center pivot Center pivot Source of application, irrigation type, consistent soils, consistent 
topography, no defined sensitive areas

GD-SU-6 Application Field 
'Grapes West' 84.5 0 to 12 in,

12 to 24 in

0 to 12 in,
12 to 24 in,
24 to 36 in

30 2 3 Center pivot Center pivot Source of application, irrigation type, consistent soils, consistent 
topography, no defined sensitive areas, current NMP designation

GD-SU-7 Application Field 
'Grapes East' 76.6 0 to 12 in,

12 to 24 in

0 to 12 in,
12 to 24 in,
24 to 36 in

30 2 3 Center pivot Center pivot Source of application, irrigation type, consistent soils, consistent 
topography, no defined sensitive areas, current NMP designation

GD-SU-8 Application Field 'D&A 
Big pivot' 165.5 0 to 12 in,

12 to 24 in

0 to 12 in,
12 to 24 in,
24 to 36 in

30 2 3 Center pivot Center pivot Source of application, irrigation type, consistent soils, consistent 
topography, no defined sensitive areas, current NMP designation

GD-SU-9 Application Field 
'Cummins North' 34.6 0 to 12 in,

12 to 24 in

0 to 12 in,
12 to 24 in,
24 to 36 in

25 2 3 Center pivot Center pivot Source of application, irrigation type, consistent soils, consistent 
topography, no defined sensitive areas

GD-SU-10 Application Field 
'Cummins South' 38.5 0 to 12 in,

12 to 24 in

0 to 12 in,
12 to 24 in,
24 to 36 in

25 2 3 Center pivot Center pivot Source of application, irrigation type, consistent soils, consistent 
topography, no defined sensitive areas

GD-SU-11 Application Field 
'Adons' 8.1 0 to 12 in,

12 to 24 in

0 to 12 in,
12 to 24 in,
24 to 36 in

20 2 3 Wheel line Wheel line -  Tanker Source of application, irrigation type, consistent soils, consistent 
topography, no defined sensitive areas, current NMP designation

GD-SU-12 Application Field 
'Trevino' 40.5 0 to 12 in,

12 to 24 in

0 to 12 in,
12 to 24 in,
24 to 36 in

25 2 3 Rill Tanker Source of application, irrigation type, consistent soils, consistent 
topography, no defined sensitive areas, current NMP designation

GD-SU-13 Application Field 
'Grimius' 47 0 to 12 in,

12 to 24 in

0 to 12 in,
12 to 24 in,
24 to 36 in

25 2 3 Wheel line Tanker Source of application, irrigation type, consistent soils, consistent 
topography, no defined sensitive areas, current NMP designation

GD-SU-14 Application Field 
'Parkers' 65.2 0 to 12 in,

12 to 24 in

0 to 12 in,
12 to 24 in,
24 to 36 in

30 2 3 Wheel line Tanker Source of application, irrigation type, consistent soils, consistent 
topography, no defined sensitive areas, current NMP designation

Notes:
SU = Sampling Unit
NMP = Nutrient Management Plan
Pre Plant = occurs in the spring, prior to seed planting
Post Harvest = occurs in the fall, after the crop has been harvested

Target Depths Number of Composite Samples Per 
Sampling Event



Analytical Laboratory Ammonium mg/Kg NA  Support decision to 
manage field 

Analytical Laboratory Nitrate (as Nitrogen) mg/Kg 45  Support decision to 
manage field 

Analytical Laboratory Phosphorus mg/Kg NA  Support decision to 
manage field 

Analytical Laboratory Potassium mg/Kg NA  Support decision to 
manage field 

Analytical Laboratory pH pH units NA  Support decision to 
manage field 

Analytical Laboratory Electrical Conductivity mmhos/cm NA  Support decision to 
manage field 

Analytical Laboratory Soil Organic Matter % NA  Support decision to 
manage field 

Notes:
mg/Kg = milligrams per kilogram
mmhos/cm = micromhos per centimeter
NA = Not applicable

Table 2
Data Needs

Application Field Sampling
George DeRuyter & Son Dairy, Yakima County, Washington

Soil
 Data Use Matrix

Lowest Potential 
Regulatory LevelAnalyte Units

7/30/2013
GD_AFMP_Tables.xls ARCADIS



Ammonium WCC S-3 50 0.7 mg/Kg
Ziploc sterile 
plastic bag (1 

gallon)
1 

48 hrs at < 4 °C; 
or indefinitely at -

20 °C

Dry, closed 
container; 4 °C 80-120% +/-20% 90%

Nitrate (as Nitrogen) WCC S-3.10 0.8 mg/Kg
Ziploc sterile 
plastic bag (1 

gallon)
1 

48 hrs at < 4 °C; 
or indefinitely at -

20 °C

Dry, closed 
container; 4 °C 80-120% +/-20% 90%

Phosphorus WCC S-4.10 0.8 mg/Kg
Ziploc sterile 
plastic bag (1 

gallon)
1 

48 hrs at < 4 °C; 
or indefinitely at -

20 °C

Dry, closed 
container; 4 °C 80-120% +/-20% 90%

Potassium WCC S-4 50 6.6 mg/Kg
Ziploc sterile 
plastic bag (1 

gallon)
1 

48 hrs at < 4 °C; 
or indefinitely at -

20 °C

Dry, closed 
container; 4 °C 80-120% +/-20% 90%

pH WCC S-2 20 NA
Ziploc sterile 
plastic bag (1 

gallon)
1 

48 hrs at < 4 °C; 
or indefinitely at -

20 °C

Dry, closed 
container; 4 °C 80-120% +/-20% 90%

Electrical Conductivity WCC S-2 30 0.02 mmhos/cm
Ziploc sterile 
plastic bag (1 

gallon)
1 

48 hrs at < 4 °C; 
or indefinitely at -

20 °C

Dry, closed 
container; 4 °C 80-120% +/-20% 90%

Soil Organic Matter WCC S-9.10 0.10 percent
Ziploc sterile 
plastic bag (1 

gallon)
1 

48 hrs at < 4 °C; 
or indefinitely at -

20 °C

Dry, closed 
container; 4 °C 80-120% +/-20% 90%

Notes:
mg/Kg = milligrams per kilogram
mmhos/cm = micromhos per centimeter
NA = Not applicable
°C = celsius

Laboratory Measurements
Hold Time Preservation Accuracy Precision

Table 3
Analytes, Methods, Holding TImes, and Preservation

George DeRuyter & Son Dairy, Yakima County, Washington
Application Field Sampling

CompletenessAnalyte Container
Reporting 

Limit
No. of 

ContainersMethod

7/30/2013
GD_AFMP_Tables.xls ARCADIS
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APPENDIX A 
FERTILIZER APPLICATION PRACTICES 

APPLICATION FIELD MANAGEMENT PLAN 
GEORGE DERUYTER & SON DAIRY, YAKIMA COUNTY, WASHINGTON 

1. Fertilizer Application 

All applications of liquid or solid manure and synthetic fertilizers will be in accordance with the 
current Natural Resources Conservation Services (NRCS) Practice Standards 590, which is 
found in the local Field Office Technical Guide. The same standards are also applicable to 
George DeRuyter & Son Dairy’s current Nutrient Management Plan.  

1.1 Purpose 

 To budget, supply, and conserve nutrients for plant production 
 To minimize agricultural nonpoint source pollution of surface and groundwater 

resources. 
 To properly utilize manure or organic by-products as a plant nutrient source. 
 To protect air quality by reducing odors, nitrogen emissions (ammonia, oxides of 

nitrogen), and the formation of atmospheric particulates. 
 To maintain or improve the physical, chemical, and biological condition of the soil. 

1.2 Criteria /components (of NRCS-590 Nutrient Management Plan) 

 Aerial site photographs or maps and a soil map. 
 Current and/or planned plant production sequences or crop rotation. 
 Soil information –series, texture, pH, drainage class, permeability, available water 

content (AWC), depth to water table, other, if pertinent. 
 Soil test results and recommended nutrient application rates. 
 Plant tissue results when used for nutrient management. 
 A complete nutrient budget for nitrogen, phosphorus, and potassium for the plant 

production system. 
 Realistic yield goals and a description of how they were determined. 
 Quantification of all important nutrient sources (this would include commercial fertilizer, 

animal manures or other organic by-products, irrigation water, green manures, etc.). 
 Planned rates, methods, and timing (month and year) of nutrient applications for each 

application field sampling unit (SU). 
 Location of nearby residences near manure application sites. 
 Results of NRCS-approved risk assessment tools for nitrogen (N), phosphorus (P) and 

erosion. 
 Documentation of sites with low P risk if P is applied at excess rates. 
 If soil P is increasing, document risks and propose a P draw-down strategy. 
 List of all enhanced efficiency fertilizer products used. 
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1.3 Nutrient Application 

Determination of application rate must be based on crop/cropping sequence, current soil test 
results, realistic yield goals, nutrient removal rates, and NRCS-approved nutrient risk 
assessments. Application rates of liquid or solid manures and synthetic fertilizer will be 
determined by an up-to-date analysis of the product. Liquid and solid manure samples will be 
collected twice per year from each dairy facility. Samples will be taken each spring and fall just 
prior to or at the same time as soil sampling to evaluate nutrient content.  All types of waste 
applied to the fields will be sampled, whether solid, liquid, slurry, or compost. 

1.3.1 Liquid from lagoons 

Samples will be taken from within the pumping zone of the lagoon and sent to Soiltest for 
analysis. Analyses will include: total nitrogen (TN), ammonium (as nitrogen, NH4-N), P, 
potassium (K) and percent solids (NRCS-590). Additional tests may be taken for agronomic 
evaluation. Samples should be kept in a cooler and shipped the same day of collection in an 
insulated box with ice packs. If same day shipping is not feasible, then the samples will be 
refrigerated.  

1.3.2 Solids from any source used as a fertilizer, including compost. 

Samples will be taken from several locations from within the source and mixed, bagged, and 
kept in a cooler for same day shipping. Samples will be shipped in an insulated box with ice 
packs. If same day shipping is not feasible, then the samples should be refrigerated. 

1.3.3 Determination of Available Nutrient Levels 

Available nutrient levels within the liquid and solid manures will be determined utilizing land-
grant university guidelines. For each field where the “pre-planting” or “post-harvest” 
representative soil sample collected at the 24 inch depth below ground surface exceeds 45 ppm 
NO3-N, a certified nutrient management planner, agronomist or soil scientist will be employed to 
manage the field with the goal of achieving 45 ppm NO3-N at the 24 inch depth. If root zone soil 
NO3-N levels are not adequate to meet crop needs and irrigation water monitoring is being 
utilized, then topical rates to meet crop demand could be considered, upon documentation of 
the nitrogen need. In-season soil analysis and tissue analysis could verify or document if such a 
scenario would arise. 

1.3.4 Off-site Application of liquid and solid manures 

Avoid transporting solid or liquid manures to locations with known groundwater nitrate levels 
above 10 milligrams per liter (mg/L). Applications of liquid and solid manures are allowed on 
crop fields only if the second foot NO3-N levels are at 45 ppm or below in the grower’s most 
recent post-harvest soil sample. Growers receiving liquid or solid manures will need to have a 
spring or fall soil sample each year to verify that they meet the above standard. Records of off-
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site liquid or solid manure applications will need to be maintained and reported to EPA in annual 
reports. 

1.3.5 Manure Application Methods 

Liquid manure 

If liquid manure is applied through an existing irrigation system, then the total gallons of 
application will be measured. Application rates will be as directed by the certified nutrient 
management planner, agronomist or soil scientist. If liquid is applied via a tanker or other 
spreading implement, then a calibration of the gallons applied per specified unit of area will be 
made to ensure application does not exceed the rate specified by the certified nutrient 
management planner, agronomist or soil scientist.  The applicator shall maintain a tracking log 
to record the number of truckloads applied per acre in each field. 

Solid manure 

If solid manures are applied via a truck or spreading implement, a specific calibration will need 
to be made before application to ensure that rates specified by the certified nutrient 
management planner, agronomist or soil scientist are not exceeded. 

1.3.6 Additional Considerations 

Irrigation applications must minimize the risk of nutrient loss to surface water and groundwater. 
Consider any additional measures to help reduce the risk of nitrate leaching including but not 
limited to: crop changes, reduced application, split applications, the use of nitrogen stabilizers, 
lagoon water treatment, etc. 

Make an assessment of the possible risk of nitrate leaching from any currently utilized surface 
water retention basins. 

2. References 

NRCS Practice Standard Code 590 – Nutrient Management 
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Appendix B – Data Quality Objectives for Application Field Sampling 

Step 1: State the 
Problem 

Pursuant to Section III.F of the Administrative Order on Consent (AOC) Statement 
of Work (SOW), the Dairies shall institute Immediate Source Control Actions as 
they relate to application fields.  
 
The goal of the AOC is to achieve soil concentrations of nitrate (as nitrogen) at or 
less than 45 milligrams per kilogram (mg/kg), or parts per million (ppm), at 2 feet 
below ground surface (bgs).  

Step 2: Identify the 
Decision 

Primary Questions: 
 What are concentrations of nitrate (as nitrogen) in subsurface soils within 

and below crop root zones in application fields? 
 In each application field, do post-harvest soil nitrate concentrations at 2 

feet bgs exceed the 45 ppm standard? 
Step 3: Identify 
Inputs to the 
Decision 

 Location and size of application fields. 
 Subsurface soil samples collected both pre-planting and post-harvesting. 
 Analysis of the collected soil samples for ammonium, nitrate, phosphorus, 

potassium, pH, electrical conductivity, and soil organic matter. 
Step 4: Define the 
Boundaries of the 
Study 

 Spatial Boundary:  Representative field composite samples from specific 
target depth intervals for each Sampling Unit (SU). 

 Temporal Boundary:  Field composite samples collected before spring 
planting (pre-planting) and after fall harvest (post-harvest) of crops. 

Step 5: Develop a 
Decision Rule 

Primary Decision Rules:   
1. If soil nitrate concentrations at 2 feet bgs are equal to or less than 45 ppm 

in the post-harvest sample, then a certified nutrient management planner, 
agronomist, or soil scientist will be consulted to develop appropriate 
irrigation and nutrient management methods to prevent application of 
nutrients to the SU to meet cropping needs. 

2. For each field where the “pre-planting” or “post-harvest” representative 
soil sample collected at the 24 inch depth exceeds 45 ppm NO3-N, the 
Dairy will employ a certified nutrient management planner, agronomist, or 
soil scientist to manage the field with the goal of achieving 45 ppm NO3-N 
at the 24 inch depth. 

Step 6: Specify 
Tolerable Limits on 
Decision Errors 

The Application Field Management Plan (AFMP) was designed to provide a 
comprehensive characterization of soil conditions beneath Dairy facility 
application fields. Nitrate concentrations, as well as related analytes, will be 
measured in soil samples collected from Dairy application fields of interest.  
 
Precision, accuracy, and completeness criteria for analytical samples are shown 
in Table 3 of the AFMP. Data verification will be conducted by the laboratory prior 
to submission to the Project Coordinator. Data review, validation, and verification 
performed by the laboratory will comply with EPA requirements and laboratory 
SOPs for the analytical methods specified in Section 2.4 of the AFMP  

Step 7: Develop the 
Plan for Obtaining 
Data 

 Representative samples will be collected twice annually as pre-planting 
(spring) and post-harvest (fall) samples. 

 Representative samples will be collected from a Sampling Unit (SU). A 
SU may correspond to a particular application field or application fields 
may be subdivided into Management Units. 

 If an application field is divided into Management Units, then the SUs will 
correspond to the particular Management Units contained by that 
application field. 

 Representative samples are defined as composite sample, produced from 
a defined number of subsamples, collected from the SU at each target 
depth. 

 The subsamples will be collected from target depths of (1) 12 inches and 



(2) 24 inches bgs. An additional sample will be collected at 36 inches bgs 
during post-harvest sampling only 

 A minimum of 20 subsamples will be collected from discrete locations 
within a SU of 25 acres or less. For SUs between 25 to 50 acres in size, 
25 subsamples will be collected. For SUs greater than 50 acres in size, 
30 subsamples will be collected. 

 The subsample locations within the SU will be determined using a random 
method. The sampler will meander or zig-zag throughout the SU, making 
sure to distribute subsample sites throughout the SU. 

 The target depth subsamples will be collected concurrently from the same 
subsample location. 

 (e) The subsamples will be of consistent volume and not less than 30 
grams (approximately 1 ounce). 

 Application field samples will be analyze for ammonium, nitrate as 
nitrogen, phosphorus, potassium, pH, electrical conductivity, and soil 
organic matter by Western States methods. 

 Dairy Facility Application Field Reports will be prepared for each 
application field sampling event and will be submitted to EPA within 60 
days of collecting the last sample of each sampling event. Dairy Facility 
Application Field Reports will include a summary of data quality and 
quality assurance activities, corrective action taken for any significant 
activity, and project status as related to activity timelines. 
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is accredited for the analytes listed below using the methods indicated. Full accreditation is granted unless stated 
otherwise in a note. Accreditation for U.S. Environmental Protection Agency (EPA) "Test Methods for Evaluating 
Solid Waste, Physical/Chemical Methods" (SW-846) is for the latest version of the method. SM refers to EPA 
approved editions of “Standard Methods for the Examination of Water and Wastewater.” ASTM is the American 
Society for Testing and Materials. Other references are described in notes.

Soiltest Farm Consultants, Inc. Laboratory
Moses Lake, WA

WASHINGTON STATE DEPARTMENT OF ECOLOGY

SCOPE OF ACCREDITATION

ENVIRONMENTAL LABORATORY ACCREDITATION PROGRAM 

Matrix/Analyte Method Notes

Drinking Water

Turbidity SM 2130 B-01
Alkalinity SM 2320 B-97
Specific Conductance SM 2510 B-97
Solids, Total Dissolved SM 2540 C-97
Chloride SM 4500-Cl E-00
Fluoride SM 4500-F C-97
Nitrate SM 4500-NO3¯ F-00
Nitrite SM 4500-NO3¯ F-00
Orthophosphate SM 4500-P E-99
Sulfate SM 4500-SO4¯ C-97 1
Aluminum EPA 200.5_4.2_2003
Barium EPA 200.5_4.2_2003
Beryllium EPA 200.5_4.2_2003 1
Cadmium EPA 200.5_4.2_2003
Chromium EPA 200.5_4.2_2003
Copper EPA 200.5_4.2_2003
Iron EPA 200.5_4.2_2003
Lead EPA 200.5_4.2_2003
Manganese EPA 200.5_4.2_2003
Nickel EPA 200.5_4.2_2003
Silver EPA 200.5_4.2_2003
Zinc EPA 200.5_4.2_2003

Page 1 of  4
Washington State Department of Ecology
Effective Date:  2/19/2013
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Matrix/Analyte Method Notes

Soiltest Farm Consultants, Inc. Laboratory

Calcium EPA 200.7_4.4_1994
Magnesium EPA 200.7_4.4_1994
Sodium EPA 200.7_4.4_1994

Non-Potable Water

n-Hexane Extractable Material (O&G) EPA 1664A_1_1999
Turbidity SM 2130 B-01
Alkalinity SM 2320 B-97
Hardness (calc.) SM 2340 B-97
Specific Conductance SM 2510 B-97
Solids, Total SM 2540 B-97
Solids, Total Dissolved SM 2540 C-97
Solids, Total Suspended SM 2540 D-97
Chloride SM 4500-Cl E-00
Fluoride SM 4500-F C-97
Ammonia SM 4500-NH3 G-97 1
Nitrate SM 4500-NO3¯ F-00
Nitrite SM 4500-NO3¯ F-00
Nitrogen, Total Kjeldahl SM 4500-Norg B-97
Orthophosphate SM 4500-P E-99
Phosphorus, Total SM 4500-P E-99 1
Sulfate SM 4500-SO4¯ C-97
Biochemical Oxygen Demand (BOD) SM 5210 B-01
Chemical Oxygen Demand (COD) SM 5220 D-97
Aluminum EPA 200.5_4.2_2003
Antimony EPA 200.5_4.2_2003
Arsenic EPA 200.5_4.2_2003
Barium EPA 200.5_4.2_2003
Beryllium EPA 200.5_4.2_2003
Cadmium EPA 200.5_4.2_2003
Chromium EPA 200.5_4.2_2003
Copper EPA 200.5_4.2_2003
Iron EPA 200.5_4.2_2003
Lead EPA 200.5_4.2_2003
Manganese EPA 200.5_4.2_2003
Nickel EPA 200.5_4.2_2003
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Matrix/Analyte Method Notes

Soiltest Farm Consultants, Inc. Laboratory

Selenium EPA 200.5_4.2_2003
Silver EPA 200.5_4.2_2003
Vanadium EPA 200.5_4.2_2003
Zinc EPA 200.5_4.2_2003
Calcium EPA 200.7_4.4_1994
Cobalt EPA 200.7_4.4_1994
Magnesium EPA 200.7_4.4_1994
Potassium EPA 200.7_4.4_1994
Sodium EPA 200.7_4.4_1994
Strontium EPA 200.7_4.4_1994
Thallium EPA 200.7_4.4_1994 1

Solid and Chemical Materials

Aluminum EPA 6010C_(2/07)
Antimony EPA 6010C_(2/07)
Arsenic EPA 6010C_(2/07)
Barium EPA 6010C_(2/07)
Beryllium EPA 6010C_(2/07)
Cadmium EPA 6010C_(2/07)
Calcium EPA 6010C_(2/07)
Chromium EPA 6010C_(2/07)
Cobalt EPA 6010C_(2/07)
Copper EPA 6010C_(2/07)
Iron EPA 6010C_(2/07)
Lead EPA 6010C_(2/07)
Magnesium EPA 6010C_(2/07)
Manganese EPA 6010C_(2/07)
Molybdenum EPA 6010C_(2/07)
Nickel EPA 6010C_(2/07)
Phosphorus, total EPA 6010C_(2/07)
Potassium EPA 6010C_(2/07)
Selenium EPA 6010C_(2/07)
Sodium EPA 6010C_(2/07)
Strontium EPA 6010C_(2/07)
Vanadium EPA 6010C_(2/07)
Zinc EPA 6010C_(2/07)
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Matrix/Analyte Method Notes

Soiltest Farm Consultants, Inc. Laboratory

Mercury EPA 7473 1

Authentication Signature 

(1) Provisional accreditation pending submittal of additional, acceptable Proficiency Testing (PT) results (WAC 
173-50-110).

Accredited Parameter Note Detail

Date
Alan D. Rue, Lab Accreditation Unit Supervisor

03/15/2013
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Soiltest Farm Consultants, Inc. Laboratory
Moses Lake, WA

Parameters Not Accredited

Analyte Method Notes Matrix

Solids, Total Volatile EPA 160.4_1971 1 N
Tin EPA 200.5_4.2_2003 1 N
Aluminum EPA 200.7_4.4_1994 2 D
Aluminum EPA 200.7_4.4_1994 2 N
Antimony EPA 200.7_4.4_1994 2 N
Arsenic EPA 200.7_4.4_1994 2 N
Barium EPA 200.7_4.4_1994 2 D
Barium EPA 200.7_4.4_1994 2 N
Beryllium EPA 200.7_4.4_1994 2 D
Beryllium EPA 200.7_4.4_1994 2 N
Cadmium EPA 200.7_4.4_1994 2 D
Cadmium EPA 200.7_4.4_1994 2 N
Chromium EPA 200.7_4.4_1994 2 D
Chromium EPA 200.7_4.4_1994 2 N
Copper EPA 200.7_4.4_1994 2 D
Copper EPA 200.7_4.4_1994 2 N
Iron EPA 200.7_4.4_1994 2 D
Iron EPA 200.7_4.4_1994 2 N
Lead EPA 200.7_4.4_1994 2 D
Lead EPA 200.7_4.4_1994 2 N
Manganese EPA 200.7_4.4_1994 2 D
Manganese EPA 200.7_4.4_1994 2 N
Molybdenum EPA 200.7_4.4_1994 2 N
Nickel EPA 200.7_4.4_1994 2 D
Nickel EPA 200.7_4.4_1994 2 N
Selenium EPA 200.7_4.4_1994 2 N
Silver EPA 200.7_4.4_1994 2 D
Silver EPA 200.7_4.4_1994 2 N
Tin EPA 200.7_4.4_1994 2 N
Titanium EPA 200.7_4.4_1994 1 N
Vanadium EPA 200.7_4.4_1994 2 N
Zinc EPA 200.7_4.4_1994 2 D
Zinc EPA 200.7_4.4_1994 2 N
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Analyte Method Notes Matrix

(1) Denied pending receipt of acceptable PT results (WAC 173-50-140). (2) Withdrawn at laboratory's request.
Denied Parameter Accreditation Footnotes

Matrix Definitions - D = Drinking Water; N = Non-potable Water; S = Solid and Chemical Material; A = Air and Emissions.
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Fertility Sampling Worksheet

FieldID:

Acres:

PreviousYear: 2010 Crop:   _________________

2012

Last Year: 2011 Crop:   _________________

Topography:  _____________________________________________

Soil series: _______________________________________________________________________________

3: ____ 4: ____ 5: ____

Job Number: 

Log Number:

Billing Code:   ___________

Lab Number:   ___________Sample Date: ____/____/____

Sampler: ________________________________

FASD:                   _______(ft)

Sampler Time:      _______hrs

Mileage:                _______miles

Clerical Time:       _______hrs

Professional Time:_______hrs

Restrictive Layer?           Y  /  N Restrictive Layer Desc: ___________________________________________

Residue Incorporated?   Y  /  N Residue Desc: __________________________________________________

# sites to Sample depth 1: ____  2: ____

Sampler Instructions: ________________________________________________________________________
__________________________________________________________________________________________

Sample Depth: _____ft _____inches

# of Sites: _____________

Comments: _________________________________________________________________________________
__________________________________________________________________________________________

Laboratory Instructions:
Can # Depth Sample Area %AW VWt. NO3 NH4 SO4 O.M. pH EC P K Ca Mg Na B Zn Mn Fe Cu Calc

IrrType: _______________________

Leach Hazard: ___________________________________

Current Year:

Next Year:     _______

Crop: 

Crop:   _________________

F12‐______

Client: #Error

3/29/2012 Input Sheet (for New Jobs) - 2012 Crop Season



Client: Please fill out: Copy of report sent to: Date:

Company: Company: Page of

Contact: Contact:

Address: Address: Job #/ Name:

City, ST, Zip.: City, ST, Zip.: Payment Method: Credit Card____ Est. Acct.___

Telephone: Telephone:

Fax: Fax:

e mail: e mail:

Date Sampled No. of Containers Sample Matrix

Sample 

Condition LAB ID

Releasing Date/Time Receiving Date Time

Submission of samples to Laboratory with a Chain of Custody constitutes a contract for services requested. Provide payment detail with each COC. If no payment information is provided, you will be contacted by the laboratory. We will 

make every effort to provide an accurate analysis of this sample. For reasonable cause, we will repeat the tests, but because of factors beyond our control, in sampling procedures and inherent sample variability in compost, soils, plants 

and water our liability is limited to the price of the tests.

Releasing signature 1

Releasing signature 2

Releasing signature 3

Receiving Signature 1

Receiving Signature 2

Receiving Signature 3

Sample Identification

Analyses Requested
Write sample information in 

horizontal rows. Write test 

name(s) or code(s) in verticle 

boxes at left. Mark an "X" at 

the intersection(s) where 

appropriate.

Lab Use Only

  Laboratory Chain of Custody



2925 Driggs Dr., Moses Lake, WA 98837

(509)765-1622 or (800)764-1622

FAX (509)765-0314, www.soiltestlab.com

NAME________________________________________________________ DATE RECEIVED ________________________________________________

ADDRESS____________________________________________________ GROWER ______________________________________________________

CITY_________________________________________________________ SAMPLE DATE________________SAMPLER_________________________

STATE & ZIP PHONE FAX EMAIL

Report # LAB # Field I.D.   TEST#

CHECK TEST GROUP REQUESTED

TEST GROUP

 S - 1: pH, SS, NO3-N, NH4-N, OM, P, K, Ca, Mg, Na, S, B, Zn, Mn, Cu, Fe, Eff., Total Bases

 S - 2: pH, SS, NO3-N, NH4-N, OM, P, K, Ca, Mg, Na,                                    Eff., Total Bases

 S - 3: pH, SS, NO3-N, NH4-N, OM, P, K,                     S, B, Zn, Mn, Cu, Fe

 S - 4:              NO3-N, NH4-N,         P, K,                    S, B, Zn

 S - 5: Dryland profile:  NO3-N & Moisture 1-6 ft.; NH4-N, pH, SS, OM, P, K 1st foot; S 1-3 ft.

 S - 6: Spring Topdressing:  NO3-N & Moisture 1-6 ft.; NH4-N 1st ft.

 S - 7: West of Cascades: pH, SS, NO3-N, NH4-N, OM, P, K, Ca, Mg, Na, S, B, Zn, Mn, Cu, Fe,

                                   CEC, Total Bases, % Base Saturation, Lime Req.

 S - 8: Irrigated Profile:  NO3-N 1-3 ft., S 1-2 ft., Ammonium-N, P, K, B, Zn, pH, O.M., Sol Salts, Eff. 1st ft.

 S - 9: West of Cascades:pH, NO3-N, NH4-N, OM, P, K, Ca, Mg, Na, S, B, Zn,                    Lime Req.

 S - 10: West of Cascades:pH,                                    P, K, Ca, Mg, Na,                                   Lime Req., Total Bases

 S - 11: West of Cascades:pH,                                    P, K,                    S, B, Zn, Mn, Cu, Fe, Lime Req.

 S - 12:            NO3-N, NH4-N NRCS CSP Program Packages

 S - 13: Organic Package:   pH, NO3-N, NH4-N, OM, P, K, CEC, Total Copper CSPI S-1 + Cl

 S - 14: Nutrient Management/Garden Package: NO3-N, NH4-N, P, K, pH, SS, OM CSPD CSPI at 1ft; S 1-3 ft

 Add Nematode to above package NO3 & Moisture 1-6 ft

  Individual lement tests:      pH, SS, NO3-N, NH4-N, OM, P, K, Ca, Mg, Na, S, B, Zn, Mn, Cu, Fe, Eff., moisture, Lime Requirement, CEC

  Individual element(s) can be added to a test group indicate in "ADDITIONAL TESTS" Box

MULTIPLE SOIL TEST REQUEST FORM

PREVIOUS

CROP

PROPOSED  

CROP

YIELD ADDITIONAL

TESTS

We will make every effort to provide an accurate analysis of this sample.  For reasonable cause, we will repeat the tests but because of factors 

 beyond our control in sampling procedures and the inherent variability of soil, our liability is limited to the price of the tests.  

Recommendations are to be used as general guides and should be modified for specific field conditions and situations.

Nematode
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 transport container with ice (if sampling for laboratory analysis); 

 appropriate sample containers and forms; and 

• field notebook and/or personal digital assistant (PDA). 

Documentation forms and notebooks to have on hand include: soil sample log forms, 
chain-of-custody forms, sample labels and seals, field logbook/PDA. 

IV. Cautions / Hazards 

Task specific Job Safety Analysis (JSAs) must be developed to identify site hazards 
associated with the investigation and reviewed by all field crew members prior to the 
start of work. Safe Performance Self-Assessment (SPSA) to be performed by 
employees before performing a new task. Underground utilities will be cleared per the 
ARCADIS Utility Location Policy and Procedure. 

V. Health and Safety Considerations 

Soil sample collection will be performed in accordance with a site-specific Health and 
Safety Plan (HASP) and task specific JSA forms, copies of which will be present on 
site during such activities. 

VI. P r o c e d u r e  

Soil samples may be collected at intervals from the ground surface to various depths. 
Sample locations will be identified using stakes, flagging, or other appropriate means, 
and will be noted in a field logbook, PDA, and/or soil sampling logs. Sample points will 
be located by surveying, use of a global positioning system (GPS), and/or 
measurements from other surveyed site features. 

1. Equipment that will come in contact with the soil sample should be cleaned in 
accordance with the appropriate equipment decontamination SOP(s), or else 
new, disposable equipment should be used. Collect equipment blanks in 
accordance with the project Quality Assurance Project Plan (QAPP). 

2. Clear the ground surface of brush, root mat, grass, leaves, or other debris. 

3. Use a spade, spoon, scoop, or hand auger to collect a sample of the required 
depth interval. 

4. Use an engineer’s ruler to verify that the sample is collected to the correct depth 
and record the top and bottom depths from the ground surface. 
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5. To collect samples below the surface interval, remove the surface interval first; 
then collect the deeper interval. To prevent the hole from collapsing, it may be 

necessary to remove a wider section from the surface or use cut polyvinyl 
chloride (PVC) tubing or pipe to maintain the opening. 

6. Collect samples for volatile organic compounds (VOCs) as discrete samples 
using Encore® samplers or cut syringes (see Extraction/Preservation of 
Soil/Sediment Samples for VOCs SOP). 

7. Homogenize samples for other analyses across the required interval or mix 
them with other discrete grab samples to form a composite sample (see 
Compositing or Homogenizing Samples SOP). 

8. Place sample in clean sample container; label with sample identification 
number, date, and time of collection; and place on ice (if obtained for laboratory 
analysis). Prepare samples for packaging and shipping to the laboratory in 
accordance with the Chain-of-Custody Handling, Packing, and Shipping SOP. 

9. Backfill sample holes to grade with native material or with clean builder’s sand 
or other suitable material. 

VII. Waste Management 

Waste soils will be managed as specified in the FSP or Work Plan, and according to 
state and /or federal requirements. Personal Protective Equipment (PPE) and 
decontamination fluids will be contained separately and staged at the project site for 
appropriate disposal. Waste containers must be a sealed and labeled at the time of 
generation. Labels will indicate date, sample locations, site name, city, state, and 
description of the matrix (e.g., soil, PPE). 

VIII. Data Recording and Management 

Field documentation such as log book entries and chain-of –custody records will be 
transmitted to the ARCADIS PM or Task Manager each day unless otherwise directed. 
The field team leader will retain all site documentation while in the field and add to 
project files when the field mobilization is complete. 

IX. Quality Assurance 

Quality assurance samples (rinse blanks, duplicates, and MS/MSDs) will be collected 
at the frequency specified in the FSP and/or QAPP and depending on the project 
quality objectives. Reusable soil sampling equipment will be cleaned prior to use 
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following equipment cleaning SOP. Field rinse blanks will be used to confirm that 
decontamination procedures are sufficient and samples are representative of site 
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conditions. Any deviations from the SOP will be discussed with the project manager 
prior to changing any field procedures. 
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I. Scope and Application 

The general procedures to be used in composting/homogenizing solid and semisolid 
samples are outlined below. 

II. Personnel Qualif icat ions 

ARCADIS personnel directing, supervising, or leading compositing and/or 
homogenizing of samples should have a minimum of 2 years of previous field 
experience and current health and safety training including 40-hour HAZWOPER 
training, site supervisor training, site-specific training, first aid, and CPR, as needed. 
Field personnel will also be compliant with client-specific training requirements. In 
addition, ARCADIS field sampling personnel will be versed in the relevant SOPs and 
posses the required skills and experience necessary to successfully complete the 
desired field work 

III. Equ ipment  L is t  

The following materials will be available, as required, when compositing or 
homogenizing samples. 

 personal protective equipment (PPE), as specified by the site Health and Safety 
Plan (HASP) 

 stainless steel, plastic, glass or ceramic spoon (or disposable equivalent) 

 stainless steel, plastic, glass or ceramic bowl (or disposable equivalent) 

 stainless steel, plastic, glass or ceramic jar/bottle (or disposable equivalent) 

 shovel or trowel 

 plastic sheeting 

 decontamination supplies 

 digital camera (if allowed by facility policy) 

 appropriate sample containers and forms 

 field notebook and/or personal digital assistant (PDA) 
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I V .  C a u t i o n s  

The field crew must be aware of the potential chemicals of concern (COCs), and 
equipped with a variety of sample homogenizing equipment. The field crew must take 
care not to use equipment that may react with suspected COCs. For example, 
stainless steel implements should not be used to homogenize strongly acidic 
materials. 

Soil, sediment, sludge and other solid/semisolid materials that are easily mixed should 
be thoroughly homogenized. Excessive, vigorous mixing should be avoided as COCs 
can be mobilized/liberated posing a health and safety risk and diminishing the 
representativeness of the sample. 

Implements used for compositing/homogenizing should be thoroughly decontaminated 
between samples. Field blanks and rinse blanks should be obtained. 

A Shipping Determination must be performed, by DOT-trained personnel, for all 
environmental and geotechnical samples that are to be shipped, as well as some 
types of equipment/supplies that are to be shipped. 

V .  Health and Safety Considerations 

 Sample compositing/homogenizing will be performed using procedures 
consistent with the project Health and Safety Plan. 

 Appropriate personal protective equipment (PPE) must be worn by all field 
personnel within the designated work area. 

 Air monitoring may be required during certain field activities as required in the 
Site Health and Safety Plan. 

ARCADIS field personnel will be familiar and compliant with Client-specific health and 
safety requirements. 

VI. Procedure 

Samples may require homogenization across a given depth interval, or several 
discrete grabs (usually five) may be combined into a composite sample. Samples for 
volatile organic compound (VOC) analysis will not be homogenized or composited. 
The procedure for mixing samples is provided below. 
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1. Mix the materials in a stainless steel (or appropriate non-reactive material) bowl 
using a stainless steel spoon (or disposable equivalents). When dealing with 
large sample quantities, use disposable plastic sheeting and a shovel or trowel. 
Note: When preparing samples for metals analyses, do not use disposable 
aluminum (or metal tools or trays other than stainless steel), as it may influence 
the analytical results. 

2. Flatten the pile by pressing the top without further mixing. 

3. Divide the circular pile into equal quarters by dividing out two diameters at 
right angles. 

4. Mix each quarter individually using appropriate non-reactive bowls, spoons 
and/or sheeting. 

5. Mix two quarters (as described above) to form halves, then mix the two halves 
to form a composite or homogenous sample. 

6. Place composite or homogenized sample into specified containers. Remaining 
material will be disposed of in accordance with project requirements and 
applicable regulations. 

VII. Waste Management 

Investigation 
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X. References

Not Applicable. 
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I. Scope and Application 

Equipment decontamination is performed to ensure that sampling equipment that 
contacts a sample, or monitoring equipment that is brought into contact with 
environmental media to be sampled, is free from analytes of interest and/or 
constituents that would interfere with laboratory analysis for analytes of interest. 
Equipment must be cleaned prior to use for sampling or contact with environmental 
media to be sampled, and prior to shipment or storage. The effectiveness of the 
decontamination procedure should be verified by collecting and analyzing equipment 
blank samples. 

The equipment cleaning procedures described herein includes pre-field, in the field, 
and post-field cleaning of sampling tools which will be conducted at an established 
equipment decontamination area (EDA) on site (as appropriate). Equipment that 
may require decontamination at a given site includes: soil sampling tools; 
groundwater, sediment, and surface-water sampling devices; water testing 
instruments; down-hole instruments; and other activity-specific sampling equipment. 
Non-disposable equipment will be cleaned before collecting each sample, between 
sampling events, and prior to leaving the site. Cleaning procedures for sampling 
equipment will be monitored by collecting equipment blank samples as specified in 
the applicable work plan or field sampling plan. Dedicated and/or disposable (not to 
be re-used) sampling equipment will not require decontamination. 

II. Personnel Qualifications 

ARCADIS field sampling personnel will have current health and safety training, 
including 40-hour HAZWOPER training, site supervisor training, and site-specific 
training, as needed.  In addition, ARCADIS field sampling personnel will be versed in 
the relevant SOPs and possess the skills and experience necessary to successfully 
complete the desired fieldwork.  The project HASP and other documents will identify 
any other training requirements such as site specific safety training or access control 
requirements. 

III. Equipment List 

 health and safety equipment, as required in the site Health and Safety Plan 
(HASP) 

 distilled water 
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 Non-phosphate detergent such as Alconox or, if sampling for phosphorus 
phosphorus-containing compounds, Luminox (or equivalent). 

 tap water 

 rinsate collection plastic containers 

 DOT-approved waste shipping container(s), as specified in the work plan or field 
sampling plan (if decontamination waste is to be shipped for disposal) 

 brushes 

 large heavy-duty garbage bags 

 spray bottles 

 (Optional) – Isoprophyl alcohol (free of ketones) or methanol 

 Ziploc-type bags 

 plastic sheeting 

IV. Cautions 

Rinse equipment thoroughly and allow the equipment to dry before re-use or storage 
to prevent introducing solvent into sample medium.  If manual drying of equipment is 
required, use clean lint-free material to wipe the equipment dry. 

Store decontaminated equipment in a clean, dry environment. Do not store near 
combustion engine exhausts. 
 
If equipment is damaged to the extent that decontamination is uncertain due to 
cracks or dents, the equipment should not be used and should be discarded or 
submitted for repair prior to use for sample collection. 
 

A proper shipping determination will be performed by a DOT-trained individual for 
cleaning materials shipped by ARCADIS. 
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V. Health and Safety Considerations 

Review the material safety data sheets (MSDS) for the cleaning materials used in 
decontamination. If solvent is used during decontamination, work in a well-ventilated 
area and stand upwind while applying solvent to equipment. Apply solvent in a 
manner that minimizes potential for exposure to workers. Follow health and safety 
procedures outlined in the HASP. 

VI. Procedure 

A designated area will be established to clean sampling equipment in the field prior 
to sample collection. Equipment cleaning areas will be set up within or adjacent to 
the specific work area, but not at a location exposed to combustion engine exhaust. 
Detergent solutions will be prepared in clean containers for use in equipment 
decontamination. 

Cleaning Sampling Equipment  
 
1. Wash the equipment/pump with potable water. 

2. Wash with detergent solution (Alconox, Liquinox  or equivalent) to remove all 
visible particulate matter and any residual oils or grease. 

3. If equipment is very dirty, precleaning with a brush and tap water may be 
necessary. 

4. (Optional) – Flush with isopropyl alcohol (free of ketones) or with methanol. This 
step is optional but should be considered when sampling in highly impacted 
media such as non-aqueous phase liquids or if equipment blanks from previous 
sampling events showed the potential for cross contamination of organics.  

5. Rinse with distilled/deionized water. 

Decontaminating Submersible Pumps 
 
Submersible pumps may be used during well development, groundwater sampling, 
or other investigative activities. The pumps will be cleaned and flushed before and 
between uses. This cleaning process will consist of an external detergent solution 
wash and tap water rinse, a flush of detergent solution through the pump, followed 
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by a flush of potable water through the pump. Flushing will be accomplished by 
using an appropriate container filled with detergent solution and another contained 
filled with potable water. The pump will run long enough to effectively flush the pump 
housing and hose (unless new, disposable hose is used). Caution should be 
exercised to avoid contact with the pump casing and water in the container while the 
pump is running (do not use metal drums or garbage cans) to avoid electric shock. 
Disconnect the pump from the power source before handling. The pump and hose 
should be placed on or in clean polyethylene sheeting to avoid contact with the 
ground surface. 

VII. Waste Management 

Equipment decontamination rinsate will be managed in conjunction with all other waste 
produced during the field sampling effort.  Waste management procedures are 
outlined in the work plan or Waste Management Plan (WMP). 

VIII. Data Recording and Management 

Equipment cleaning and decontamination will be noted in the field notebook. 
Information will include the type of equipment cleaned, the decontamination location 
and any deviations from this SOP. Specific factors that should be noted include 
solvent used (if any), and source of water. 

Any unusual field conditions should be noted if there is potential to impact the 
efficiency of the decontamination or subsequent sample collection. 

An inventory of the solvents brought on site and used and removed from the site will 
be maintained in the files. Records will be maintained for any solvents used in 
decontamination, including lot number and expiration date. 

Containers with decontamination fluids will be labeled. 

IX. Quality Assurance 

Equipment blanks should be collected to verify that the decontamination procedures 
are effective in minimizing potential for cross contamination. The equipment blank is 
prepared by pouring deionized water over the clean and dry tools and collecting the 
deionized water into appropriate sample containers. Equipment blanks should be 
analyzed for the same set of parameters that are performed on the field samples 
collected with the equipment that was cleaned. Equipment blanks are collected per 
equipment set, which represents all of the tools needed to collect a specific sample. 
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X. References 

USEPA Region 9, Field Sampling Guidance #1230, Sampling Equipment 
Decontamination. 

USEPA Region 1, Low Stress (low flow) Purging and Sampling Procedure for the 
Collection of Groundwater Samples from Monitoring Wells. 
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I. Scope and Application  

This Standard Operating Procedure (SOP) describes the chain-of-custody, handling, 
packing, and shipping procedures for the management of samples to decrease the 
potential for cross-contamination, tampering, mis-identification, and breakage, and to 
insure that samples are maintained in a controlled environment from the time of 
collection until receipt by the analytical laboratory. 

II. Personnel Qualifications 

ARCADIS field sampling personnel will have current health and safety training, 
including 40-hour HAZWOPER training, Department of Transportation (DOT) training, 
site supervisor training, and site-specific training, as needed. In addition, ARCADIS 
field sampling personnel will be versed in the relevant SOPs and possess the skills 
and experience necessary to successfully complete the desired field work.   

III. Equipment List 

The following list provides materials that may be required for each project.  Project 
documents and sample collection requirements should be reviewed prior to initiating 
field operations: 

 indelible ink pens (black or blue); 

 polyethylene bags (resealable-type); 

 clear packing tape, strapping tape, duct tape; 

 chain of custody   

 DOT shipping forms, as applicable 

 custody seals or tape; 

 appropriate sample containers and labels,; 

 insulated coolers of adequate size for samples and sufficient ice to maintain 
4°C during collection and transfer of samples; 

 wet ice; 

 cushioning and absorbent material (i.e., bubble wrap or bags); 
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 temperature blank 

 sample return shipping papers and addresses; and 

 field notebook. 

IV. Cautions 

Review project requirements and select appropriate supplies prior to field mobilization. 

Insure that appropriate sample containers with applicable preservatives, coolers, and 
packing material have been supplied by the laboratory. 

Understand the offsite transfer requirements for the facility at which samples are 
collected.   

If overnight courier service is required schedule pick-up or know where the drop-off 
service center is located and the hours of operation.  Prior to using air transportation, 
confirm air shipment is acceptable under DOT and International Air Transport 
Association (IATA) regulation 

Schedule pick-up time for laboratory courier or know location of laboratory/service 
center and hours of operation. 

Understand DOT and IATA shipping requirements and evaluate dangerous goods 
shipping regulations relative to the samples being collected (i.e. complete an 
ARCADIS shipping determination).  Review the ARCADIS SOPs for shipping, 
packaging and labeling of dangerous goods.  Potential samples requiring compliance 
with this DOT regulation include:   

 Methanol preservation for Volatile Organic Compounds in soil samples  

 Non-aqueous phase liquids (NAPL) 

V. Health and Safety Considerations 

Follow health and safety procedures outlined in the project/site Health and Safety Plan 
(HASP). 
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Use caution and appropriate cut resistant gloves when tightening lids to 40 mL vials.  
These vials can break while tightening and can lacerate hand.  Amber vials (thinner 
glass) are more prone to breakage. 

Some sample containers contain preservatives.   

 The preservatives must be retained in the sample container and should in no 
instance be rinsed out.   

 Preservatives may be corrosive and standard care should be exercised to 
reduce potential contact to personnel skin or clothing.  Follow project safety 
procedures if spillage is observed. 

 If sample container caps are broken discard the bottle.  Do not use for sample 
collection. 

VI. Procedure 

Chain-of-Custody Procedures 

1. Prior to collecting samples, complete the chain-of-custody record  header 
information by filling in the project number, project name, and the name(s) of the 
sampling technician(s) and other relevant project information. Attachment 1 
provides an example chain-o- custody record  

2. Chain-of-custody information MUST be printed legibly using indelible ink (black 
or blue). 

3. After sample collection, enter the individual sample information on the chain-of-
custody: 

a. Sample Identification indicates the  well number or soil location that the 
sample was collected from. Appropriate values for this field include well 
locations, grid points, or soil boring identification numbers (e.g., MW-3, X-
20, SB-30). When the depth interval is included, the complete sample ID 
would be “SB-30 (0.5-1.0) where the depth interval is in feet.   Please 
note it is very important that the use of hyphens in sample names and 
depth units (i.e., feet or inches) remain consistent for all samples entered 
on the chain-of-custody form. DO NOT use the apostrophe or quotes in 
the sample ID.  Sample names may also use the abbreviations “FB,” 
“TB,” and “DUP” as prefixes or suffixes to indicate that the sample is a 
field blank, trip blank, or field duplicate, respectively.  NOTE:  The sample 
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nomenclature may be dictated by the project database and require 
unique identification for each sample collected for the project.  Consult 
the project data management plan for additional information regarding 
sample identification. 

b. List the date of sample collection. The date format to be followed should 
be mm/dd/yy (e.g., 03/07/09) or mm/dd/yyyy (e.g. 03/07/2009). 

c. List the time that the sample was collected. The time value should be 
presented using military format. For example, 3:15 P.M. should be 
entered as 15:15. 

d. The composite field should be checked if the sample is a composite over 
a period of time or from several different locations and mixed prior to 
placing in sample containers.   

e. The “Grab”. field should be marked with an “X” if the sample was 
collected as an individual grab sample. (e.g. monitoring well sample or 
soil interval). 

f. Any sample preservation should be noted. 

g. The analytical parameters that the samples are being analyzed for should 
be written legibly on the diagonal lines. As much detail as possible should 
be presented to allow the analytical laboratory to properly analyze the 
samples. For example, polychlorinated biphenyl (PCB) analyses may be 
represented by entering “PCBs” or “Method 8082.” Multiple methods 
and/or analytical parameters may be combined for each column (e.g., 
PCBs/VOCs/SVOCs or 8082/8260/8270). These columns should also be 
used to present project-specific parameter lists (e.g., Appendix IX+3 
target analyte list.  Each sample that requires a particular parameter 
analysis will be identified by placing the number of containers in the 
appropriate analytical parameter column. For metals in particular, indicate 
which metals are required.   

h.  Number of containers for each method requested.  This information may 
be included under the parameter or as a total for the sample based on 
the chain of custody form used. 

i. Note which samples should be used for site specific matrix spikes. 

j. Indicate any special project requirements. 
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k. Indicate turnaround time required. 

l. Provide contact name and phone number in the event that problems are 
encountered when samples are received at the laboratory. 

m. If available attach the Laboratory Task Order or Work Authorization forms 

n. The remarks field should be used to communicate special analytical 
requirements to the laboratory. These requirements may be on a per 
sample basis such as “extract and hold sample until notified,” or may be 
used to inform the laboratory of special reporting requirements for the 
entire sample delivery group (SDG). Reporting requirements that should 
be specified in the remarks column include: 1) turnaround time; 2) contact 
and address where data reports should be sent; 3) name of laboratory 
project manager; and 4) type of sample preservation used. 

o. The “Relinquished By” field should contain the signature of the sampling 
technician who relinquished custody of the samples to the shipping 
courier or the analytical laboratory. 

p. The “Date” field following the signature block indicates the date the 
samples were relinquished. The date format should be mm/dd/yyyy (e.g., 
03/07/2005). 

q. The “Time” field following the signature block indicates the time that the 
samples were relinquished. The time value should be presented using 
military format. For example, 3:15 P.M. should be entered as 15:15. 

r. The “Received By” section is signed by sample courier or laboratory 
representative who received the samples from the sampling technician or 
it is signed upon laboratory receipt from the overnight courier service.  

3. Complete as many chain-of-custody forms as necessary to properly document 
the collection and transfer of the samples to the analytical laboratory. 

4. Upon completing the chain-of-custody forms, forward two copies to the 
analytical laboratory and retain one copy for the field records. 

5. If electronic chain-of-custody forms are utilized, sign the form and make 1 copy 
for ARCADIS internal records and forward the original with the samples to the 
laboratory. 
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Handling Procedures 

1. After completing the sample collection procedures, record the following 
information in the field notebook with indelible ink: 

 project number and site name; 

 sample identification code and other sample identification information, if 
appropriate; 

 sampling method; 

 date; 

 name of sampler(s); 

 time; 

 location (project reference);  

 location of field duplicates and both sample identifications; 

 locations that field QC samples were collected including equipment blanks, 
field blanks and additional sample volume for matrix spikes; and 

 any comments. 

2. Complete the sample label with the following information in indelible ink: 

 sample type (e.g., surface water); 

 sample identification code and other sample identification information, if 
applicable; 

 analysis required; 

 date; 

 time sampled; and 

 initials of sampling personnel; 
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 sample matrix; and 

 preservative added, if applicable. 

3. Cover the label with clear packing tape to secure the label onto the container 
and to protect the label from liquid. 

4. Confirm that all caps on the sample containers are secure and tightly closed. 

5. In some instances it may be necessary to wrap the sample container cap with 
clear packing tape to prevent it from becoming loose. 

6. For some projects individual  custody seals may be required.  Custody seal 
evidence tape may be placed on the shipping container or they may be placed 
on each sample container such that the cooler or cap cannot be opened without 
breaking the custody seal.  The custody seal should be initialed and dated prior 
to relinquishing the samples. 

Packing Procedures 

Following collection, samples must be placed on wet ice to initiate cooling to 4°C 
immediately.  Retain samples on ice until ready to pack for shipment to the laboratory. 

1. Secure the outside and inside of the drain plug at the bottom of the cooler being 
used for sample transport with “Duct” tape. 

2. Place a new large heavy duty plastic garbage bag inside each cooler 

3. Place each sample bottle wrapped in bubble wrap  inside the garbage bag.  
VOC vials may be grouped by sample in individual resealable plastic bags). If a 
cooler temperature blank is supplied by the laboratory, it should be packaged 
following the same procedures as the samples. If the laboratory did not include 
a temperature blank, do not add one. Place 1 to 2 inches of cushioning material 
(i.e., vermiculite) at the bottom of the cooler. 

4. Place the sealed sample containers upright in the cooler. 

5. Package ice  in large resealable plastic bags and place inside the large garbage 
bag in the cooler. Samples placed on ice will be cooled to and maintained at a 
temperature of approximately 4°C. 
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6. Fill the remaining space in the cooler with cushioning material such as bubble 
wrap. The cooler must be securely packed and cushioned in an upright position 
and be surrounded (Note: to comply with 49 CFR 173.4, filled cooler must not 
exceed 64 pounds). 
 

7. Place the completed chain-of-custody record(s) in a large resealable bag and 
tape the bag to the inside of the cooler lid. 

8. Close the lid of the cooler and fasten with packing tape. 

9. Wrap strapping tape around both ends of the cooler. 

10. Mark the cooler on the outside with the following information: shipping address, 
return address, “Fragile, Handle with Care” labels on the top and on one side, 
and arrows indicating “This Side Up” on two adjacent sides. 

11. Place custody seal evidence tape over front right and back left of the cooler lid, 
initial and date, then cover with clear plastic tape. 

Note: Procedure numbers 2, 3, 5, and 6 may be modified in cases where laboratories 
provide customized shipping coolers. These cooler types are designed so the sample 
bottles and ice packs fit snugly within preformed styrofoam cushioning and insulating 
packing material. 

Shipping Procedures 

1. All samples will be delivered by an express carrier within 48 hours of sample 
collection.  Alternatively, samples may be delivered directly to the laboratory or 
laboratory service center or a laboratory courier may be used for sample pickup.  

2. If parameters with short holding times are required (e.g., VOCs [EnCore™ 
Sampler], nitrate, nitrite, ortho-phosphate and BOD), sampling personnel will 
take precautions to ship or deliver samples to the laboratory so that the holding 
times will not be exceeded. 

3. Samples must be maintained at 4°C±2°C until shipment and through receipt at 
the laboratory   

4. All shipments must be in accordance with DOT regulations and ARCADIS 
dangerous goods shipping SOPs. 
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5. When the samples are received by the laboratory, laboratory personnel will 
complete the chain-of-custody by recording the date and time of receipt of 
samples, measuring and recording the internal temperature of the shipping 
container, and checking the sample identification numbers on the containers to 
ensure they correspond with the chain-of-custody forms. 

Any deviations between the chain-of-custody and the sample containers, broken 
containers, or temperature excursions will be communicated to ARCADIS immediately 
by the laboratory. 

VII. Waste Management 

Not applicable 

VIII. Data Recording and Management 

Chain-of-custody records will be transmitted to the ARCADIS PM or designee at the 
end of each day unless otherwise directed by the  ARCADIS PM.  The sampling team 
leader retains copies of the chain-of-custody forms for filing in . the project file.  Record 
retention shall be in accordance with project requirements. 

IX. Quality Assurance 

Chain-of-custody forms will be legibly completed in accordance with the applicable 
project documents such as Sampling and Analysis Plan (SAP), Quality Assurance 
Project Plan (QAPP), Work Plan, or other project guidance documents. A copy of the 
completed chain-of-custody form will be sent to the ARCADIS Project Manager or 
designee for review. 

X. References 

Not Applicable 
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I. Scope and Application 

This ARCADIS Standard Operating Procedure covers the entries needed in a field log book for environmental 
investigations.

This SOP does not address all of the entries that may be needed for a specific project, and does not 
address health and safety, equipment decontamination, field parameter measurements, sample 
preservation, chain-of-custody, or laboratory analysis.  For direction on requirements in these areas, 
refer to other ARCADIS SOPs, the project work plans including the quality assurance project plan, 
sampling plan, and health and safety plan, as appropriate.

II. Personnel Qualifications

ARCADIS personnel participating in fieldwork and making entries into the field log book should have 
a minimum of one (1) year of field experience (or be under the supervision and accompanied in the 
field by someone who does) and current health and safety training including 40-hour HAZWOPER 
training, site supervisor training, site-specific training, first aid, and CPR, as needed. Field personnel 
will also be compliant with client-specific training requirements. In addition, ARCADIS field sampling 
personnel will be versed in the relevant SOPs and posses the required skills and experience 
necessary to successfully complete the desired field work.

III. Equipment List

• Field Log Book

• Ball point (medium point) pen with blue or black ink (black preferred).  A fine point Sharpie 
pen may be used if the ink does not bleed through the page and become visible on back 
side of the page. If weather conditions prevent the use of a pen, indicate so in the log and 
use an alternate writing instrument .

• Zip-lock baggie or other weather-proof container to protect the field log book from the 
elements.

IV. Cautions

All entries in the field log must be legible and archivable. Do not leave the field log book exposed to 
the elements or other conditions that might moisten the pages and smear/dissolve the entries. When 
not in the field, the log book should be stored in a location that is easily accessible to field crews.

V. Health and Safety Considerations

ARCADIS field personnel will be familiar and compliant with Client-specific health and safety 
requirements.
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VI. Procedure

• Print legibly. Do not use cursive writing.

• The name of the project, project number and project location should be written in indelible ink 
on the outside of the field log book.

• On the inside of the front cover, write “If Found, Please Return to ARCADIS” and include the 
appropriate address and phone number,  the name of the person to which the book is 
assigned, and the name of the project manager. 

• Reserve the first page of the book for a Table of Contents.

• Reserve the last five (5) pages of the book for important contacts, notes, reminders, etc.

• Each day of field work, the following should be recorded in the field log book as applicable:

a) Project Name

b) Date and time arrived

c) Work Site Location

d) Names of people on-site related to the project including ARCADIS employees, 
visitors, subcontractor employees, agency personnel, client representative, etc.

e) Describe the work to be performed briefly, and list the equipment on-site

f) Indicate the health and safety (H&S) level to be used

g) Record instrument calibrations and checks

h) Record time and general content of H&S briefing

i) Describe the weather conditions, including temperature, precipitation, and wind 
speed and direction

j) List periodic time entries in the far left hand column of each page

k) Minimize unused space on each page

• The tailgate meeting must be recorded in the log book and the tailgate form completed.  If 
H&S monitoring is performed, record the time and results of initial and followup monitoring.   
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• Note factual observations including collection of QA/QC samples, delays, well damage, 
accidents, work plan deviations, instrument problems, and problem resolutions.

• Describe work performed and how documented such as photographs, sample core logs, 
water sampling logs, etc. 

• Describe bases for field decisions including pertinent conversations with visitors, regulators, or 
project personnel.  

• Note final instrument calibrations and checks.

• Sign the log book at the end of each day at a minimum.  Draw a line to the end of the page to 
indicate no further entries on that page.  Sign the bottom of each page if possible.

• If an entry to the log book is changed, strike out the deleted text or item with a single line such 
that the entry remains legible, and initial and date the change.  Such changes should only be 
made by the same person that made the initial entry.  

• Field log book entries must be made in the field at the site, not at a later time at a different 
location.  Supplemental entries to the log book may be made at a later date. The 
supplemental entry must be clearly identified as such and the entry must be signed and dated 
as described in this SOP. 

• Problems noted in the field log book must be brought to the attention of the project manager 
and task manager in a timely fashion.  Problems may be reported in person, on the telephone, 
or in a written daily log form.  If daily logs are prepared and you will not be able to personally 
give the daily log to the project manager, send the daily log via FAX  or overnight courier to 
the project manager and task manager.

VII. Waste Management

Investigation-derived waste will be managed as described in the Investigation-Derived Waste
Handling and Storage SOP. A drum/waste inventory should be maintained on a pre-designated 
page in the field log book.

VIII. Data Recording and Management

Each page of the field log book should be scanned for electronic/digital archiving at periodic 
intervals. This will ensure that copies of the field notes are available in the event the field book is lost 
or damaged, and that field data can be easily disseminated to others without the risk of physically 
sending the field log book. Field log books that are full should be archived with the project files, and 
readily retrievable.
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IX. Quality Assurance

Be mindful that the field log book may be produced in court. All entries should be legible (as 
discussed above). Entries should also be in English, unless working in a country where English is 
not the predominant language or you are directed otherwise by the project manager.

X. References

Not Applicable
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